Martínez JA, Martínez L. A stakeholder assessment of basketball player evaluation metrics. J. Hum. Sport Exerc. Vol. 6, No. 1, pp. 153-183, 2011. In this research we examined the opinions of basketball stakeholders regarding several questions of special interests to valuate players. Players, coaches, agents, journalists, editors, bloggers, researchers, analysts, fans and chairs participated in this macro-research. After analysing their opinions using the content analysis methodology, we found that current player evaluation systems are insufficient to fulfill the expectations of stakeholders regarding the definition of value, because they fail to rate intangibles. In addition, the importance of qualitative thinking is prominent and should be considered in valuating such intangibles. The current system of valuation used in Euroleague and Spanish ACB League (Ranking) is acknowledged as deficient, but stakeholders think that other advanced metrics do not significantly outperform Ranking. Implications for management, decision making and marketing in basketball are finally discussed.
INTRODUCTION
The statistical revolution will not be televised 2 This is the slogan of the Association for Professional Basketball Research (APBR), one of the most important places to develop, interchange and discuss cutting edge research on the application of statistics to address basketball research problems. This is only one of the multiple forums dedicated to sports analytics emerged from the "Moneyball" phenomenon (Lewis, 2003) , which cover academic-professional research (e.g. the Journal of Quantitative Analysis in Sports, and the Sloan Sports Analytics Conference), and non-academic research (see Berri and Bradbury, 2010, for a discussion about the scientific contributions of both worlds).
In the specific field of basketball, the APBR site (www.apbrmetrics.com) is the main forum to disseminate new contributions to basketball analytics, where major researchers, professional and non-professional analysts constantly participate. One of the most recurrent topics for the APBR community is the evaluation of basketball players, i.e. how quantitative analysis may help to more "objectively" valuate players. The importance of this topic is prominent, and has been a matter of subject of articles in academic journals basketball-reference.com, www.82games.com, www.basketballvalue.com). The performance/ability/efficiency/value of players on the court, are terms used to evaluate and translate player performance into a number. This information is valuable for many disciplines, such as economics (e.g. measuring the productivity of players), marketing (e.g. measuring the market value of players), management (e.g. decision to sign players), or training (e.g. searching the best combination of players on the court). It is an interesting topic for the broad discipline of sports, and specifically for sport management.
Martinez (2010a) reviews more than 200 systems for evaluating player performance in basketball. Some of them are complementary, but many of them are competing methods which differ in terms of theory and methodology. While contradictory views are vital in a scientific discipline, the current situation is not desirable, because the dissemination and use of this information impacts economic, marketing, managerial or training decisions. For example, Martínez and Martínez (2010d) and Cooper, Ruiz and Sirvent, (2009) proposed two new methods to evaluate players, based on a probabilistic approach and on data envelopment analysis, respectively. The application of these methods to the ACB (Asociación de Clubes de Baloncesto) Spanish League changed the rankings of players in several statistical categories. Awards such as the Most Valuable Player (MVP), and other recognitions derived from being the leader in categories such as points, rebounds, assists, etc. are a function of the method that has been applied to compute the final score of players in each category. This could influence the media value of players, because leaders in each category increase their exposure to media, and hence their market value. Another example of this bias is the use of "Ranking", "Efficiency" or "Net Plus Minus" as official systems to evaluate players in the main competitions of the world (e.g. NBA, Euroleague, ACB League). Martínez (2010b) , in his review of 83 leagues around the five continents, shows. that these three systems (Ranking is a little variation of Efficiency) are widely criticized by academic and professional experts (e.g. Berri and Bradbury, 2010; Winston, 2009). Decisions made based on these systems may be erroneous but still, these systems continue to be used. Due to a plethora of systems, existing information increases exponentially, thus This paper shows that current player evaluation systems are insufficient to fulfill the expectations of stakeholders regarding the definition of value, because they fail to rate intangibles. In addition, the importance of qualitative thinking is prominent and should be considered in valuating such intangibles. The current system of valuation used in Euroleague and Spanish ACB League (Ranking) is acknowledged as deficient, but stakeholders think that other advanced metrics do not significantly outperform Ranking. However, the poor knowledge of other advanced stats by the vast majority of stakeholders limits their uselfuness. Researchers and analysts are more critical of the Ranking system. If more efficient managerial decisions in basketball must be made, it is crucial to consider what stakeholders think about rating systems.
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Research questions
This research addresses seven topics, which are of special interests to the basketball analytics field.
(1) The definition of the "value of a player" Establishing the definition of the construct to be studied is the first step to measure it. This is a core principle in science, especially in social sciences (Hayduk, 1996) , where constructs may have different meaning to disparate people (Fransella, Bell and Bannister, 2004) . Beyond philosophical discussions about the nature of reality, there is agreement among critical realism and relativism about the necessity to construct a system of representations collectively shared. Human perceptions are these representations (Barfield, 1988) , and are the basis for the social construction of reality. This is the idea behind the concept of intersubjectivity; there is no objective reality, but knowledge and facts are what society agrees to be (Berger and Luckman, 1966) . This is also the position adopted by the foundationalist perspective ( Thompson, 1990) , in an effort to integrate positivism and interpretivism trough humanism. It is the search of truth through consensus 4 , and it is the basis over people construct their reality (Fransella, Systems to valuate basketball players are heterogeneous in terms of what they are measuring. Some of them measure efficiency in a relative way (the final value of a player depends on the efficiency standard of other players) but do not consider inputs (Cooper, Ruiz and Sirvent, 2009), other measure value as a linear combination of statistical categories (see Martínez, 2010a , for a review), but there is heterogeneity regarding which categories have to be used, and their weights. Some systems link value to team wins (Berri, 1999), and others link value to the performance of the team when the player is on the court (Winston, 2009). A clear definition of value is necessary to implement systems to measure it.
(2) The role of qualitative evaluations Quantitative analysis of sport is achieved to get a more "objective" view of the reality of the games, and to avoid the bias of subjective perceptions of stakeholders. This is a form to break with some social conventions, and with the consistency of cognition inherent to human beings (Ariely, 2008), a recurrent problem to incorporate new ideas to society, which have been considered as an important constraint to the dissemination of scientific knowledge in economy, sociology or psychology (Berri, Schmidt and Brook, 2006; Levitt and Dubner, 2005 . They concluded that sometimes the subjective judgement of experts may be most useful than any numeric system to evaluate player performance. A related finding is showed by O'Donoghue and Williams (2004). They compared predictions about results of the Rugby World Cup of 2003 achieved by a panel of experts, and predictions resulted from disparate statistical methods, using different algorithms and assumptions. Quantitative analysis did not significantly outperform human judgments. A similar result was found regarding this comparison among "human" and "machine" predictions in the Soccer World Cup of 2002. Others like Lewis (2003) , and Skinner (2010) demonstrate the ability of quantitative analysis to yield insightful results, which would be very difficult to reach relying only on human judgement (see also Berri
(4) Adequacy of the MVP selection system of the ACB Spanish League
The main competition in Spain is called ACB League. The ACB League gives value to the performance of players by giving out different recognitions and awards. It is the competition using a more heterogeneous system to designate MVP. Usually, leagues designate the most valuable player of the whole season. In the ACB League, together with the MVP of the season, there are recognitions given to the "Player of the month" and "Player of the week".
The MVP of the season is selected by a panel of experts together with the votes of fans. The MVP of the month is selected only by a panel of experts. And finally, the MVP of each week is selected only by statistical judgement (the player who has lead the "Ranking" score that week). Consequently, there is a mixture of methods in designating such recognitions. VOLUME 6 | ISSUE 1 | 2011 | 158 (5) Relationship between player evaluation metrics and market value Berri, Brook and Schmidt (2007) show how player salary is related to scoring in the NBA. But scoring is only a simple indicator of player performance. The logical assumption made is that players with high statistical ratings will have increased media exposure, and hence market value. In addition, the use of advanced statistics by specialized analysts may favour some underrated players, highly proficient players but with lesser marketing surround them. This is the case for example, of Daryl Morey, General Manager of the Houston Rockets since 2006. Morey is a convinced defender of contracting players based on their advanced (non obvious, i.e., beyond box score) stats. A proof of his ability to find underrated players is the performance of Houston in the last two seasons (2009 and 2010). Rockets finished both regular seasons with a positive winning record, competing in the harder conference of the NBA, with a testimonial participation of the two "franchise players" of the team, Yao Ming and Tracy McGrady, because of injuries. Any other team would have collapsed given the same situation. Probably, a similar situation would have collapsed any other team 6 .
But what is the perception of stakeholders regarding this issue in Euroleague and Spanish ACB League? Recall that in Europe, advanced statistical analysis is not so popular than in the USA. Although this is a growing area (webs like www.inthegame.org or www.draftexpress.com are starting to provide advanced stats), the situation is still far from the USA. Note that using one or other technique to valuate player is not a trivial issue to rank players. As Martínez (2010c) shows, even highly correlated systems may yield important divergences when players are ordered according to their value. Therefore, using one specific system could help or harm a player from the viewpoint of media exposure and public recognition.
(6) Knowledge and preferences for some of the most widely used evaluation systems, and use of advanced stats. Do stakeholders know the advantages of using advanced stats? Do they know sufficiently the multiple options available to valuate players? This is an important concern in the dissemination and use of player evaluation metrics. We have evaluated knowledge and preferences of stakeholders regarding a sample of methods to evaluate player. The aim was to describe the current awareness, understanding, liking and use of some of the most known systems.
If stakeholders do not know the possibilities of statistics they could be reluctant to use it. Do they think that "Ranking" outperforms other more advanced stats such as, for example, "Player Efficiency Rating" (Hollinger, 2005) or "Adjusted Plus Minus" (Winston, 2009 ). The analysis of responses of stakeholders may help to know if they are near or far from this quantitative revolution.
(7)
The best methods to assess the value of a player. Finally, which is the best technique or set of techniques to assess player value? Currently, there is a plethora of statistical and mathematical methods used by the creators of the systems. These are just a sample: linear regression, data envelopment analysis, optimization via ridge regression, probabilistic estimation using a finite population approach, cluster analysis, financial mathematics using the BlackScholes approach, etc. Obviously, there are other proposals that are not such mathematically demanding, relying only on theory, experience or simple deduction. Each method has advantages and shortcomings, but it would be interesting to explore the opinions of a specific group of experts about the feasibility of using certain type of techniques.
159 | 2011 | ISSUE 1 | VOLUME 6 © 2011 University of Alicante In sum, stakeholder opinions regarding these key issues may serve to evaluate the current situation of basketball analytics regarding player evaluation metrics, helping to define what has to be measured and how has to be measured. With a special focus on Euroleague and Spanish ACB League, this research will help to calibrate the perception of stakeholders regarding the evaluation of players, and whether their evaluation could imply marketing effects.
MATERIAL AND METHODS
Data collection and measures
The first step was to identify stakeholders. The selection criteria for the study participants included: (1) an intensive relationship with the problem to be evaluated, or (2) a proven background in academic research. Note that not all of the stakeholders would answer to all of the proposed research questions. Therefore, we identified the following groups of interests: players (active or inactive professional players), coaches (with experience in professional leagues), agents (with experience with professional players), editors and journalists (specialized in basketball), analysts (working for a professional team or for a mass media), chairs (highly proficient academics of the following disciplines: marketing, business, economy, sport and management), researchers (highly skilled researchers with published papers on basketball analytics in a Thompson-Scientific journal), bloggers (fans with an actualized blog about basketball), and fans (highly active basketball lovers).
The chair group needs an additional explanation. Chairs did not have to necessary know the world of basketball, but were selected because in marketing, economy, business or management, the concept of value is a recurrent topic (the value of a customer, the value of a brand, the value of a stock, the value of a relationship, etc.). Therefore they could help to solve some of the questions proposed, adding an interdisciplinary view, what it was also desirable.
We designed a procedure for data collection based on the construction of a large data base with potential sample units. As contact would be realized by email, it was necessary to obtain a valid email address for each potential participant. Although some of the research questions were specific to Euroleague and Spanish basketball, we did not limit the study to European participants. In terms of the Spanish participants, the cultural link with the authors and the nature of some questions of the study were advantageous. Therefore, we focused the search of a portion of all the potential sample units only in the Spanish ambit, such as fans and chairs. In addition, we also focused the main search of bloggers in the Spanish context, although we also explored a great amount of blogs around the world.
A database was created with more than 1700 potential sample units, which matched with the criteria established to participate in the study. We needed several weeks to explore a plethora of basketball sites in the internet, in order to collect the email addresses. We also used the site www.eurobasket.com to register the email addresses of all the teams (only teams in the first division of each country) appearing in its database (the most complete team database available), and also the emails of international agents. In order to contact coaches and players we also used the ACB League site (www.liga-acb.es) and the Spanish Basketball Federation (www.feb.es). The Spanish Federation supported the study by disseminating the aim of this research to the coaches of the Federation.
In the search for chairs, we navigated for the websites of all the Spanish universities in order to get a valid contact form. For the fans, we used the most important basketball forum in Spain, the official forum of the Spanish ACB League. We requested permission from the ACB League to use the shared email addresses Editors and journalists specialized in basketball were selected from magazines, e-magazines and corporate mass-media sites around the world, with special attention to Spanish stakeholders. Players were the most difficult group to access, and we used personal websites, personal blogs and mass-media relationship to contact with them.
It must be noted that there is no clear distinction between groups of interests. Recall that, for example, many coaches have been former players, many journalists are also bloggers or specialized analysts, agents can also be scouts and former players, members of the APBRcommunity can be editors or professional analysts working for NBA teams and all of them are basketball fans. For example one of the participants is currently a coach, but was a former player in the national team of his country, winning a medal in Summer Olympics. This is an important issue to consider in analysing their opinions.
A resume of the sample used is showed in Table 1 . The categories of stakeholders are only a way to describe the sample, because participants can pertain to several categories at time. However, the criteria we chose to classify participants in those groups were in line with the main professional activity of these individuals. For example, if a journalist is also a blogger, we categorize him as journalist, if a former professional player is also a coach or a blogger, we categorize him as player, if a blogger collaborates with a mass media but he is not a journalist then we categorize him as blogger, etc.
The procedure to obtain the stakeholders opinions was the following. A personalized email was sent to each potential participant asking for his help to collaborate in a research about basketball analytics. There was a guarantee of anonymity; we could not make public the names or email addresses of participants. We ensured the participants of their copies of the results of the research upon publication. An attached text file was sent with the questions to provide additional information. For example, for the chairs group, an additional text was included in order to familiarize chairs with the problem being studied before they answer the questionnaire. A post about the study was published in the blog of one of the authors, in order to motivate the participation of site visitors. Participants had several weeks to accomplish the questionnaire and send it to the authors via e-mail. To facilitate stakeholder participation, the questionnaire was prepared in two versions: English and Spanish. Data collection started in May of 2009 and finished in April of 2010. Mail-delivery error was about 8% of the total sample. Thus, a significant amount of emails did not reach the target recipients. The error rate may be attributed to errors in the email database of Eurobasket.com and 161 | 2011 | ISSUE 1 | VOLUME 6 © 2011 University of Alicante errors in emails provided for the own site of many teams. In addition, anti-spam filters were also a threat to our data collection.
As Table 1 shows, 182 questionnaires were received; so the response ratio was about 10%. The asymmetry of response ratio among groups is remarkable. The worst response ratio was found among coaches because the vast majority of emails to them was no directly sent to their personal e-mail addresses but to the corporate email addresses of those teams (using the www.eurobasket.com database). The prevalence of Spanish participants in all the categories was also evident, except for the researchers and analysts. In the category of analysts we only considered APBRmetrics members. We did not directly contact the members, but we wrote a post to the APBRmetrics forum encouraging the participation of members. We did not consider all the members as potential sample units (there are more than 1200 members in the APBR community).
Although we cannot reveal the identities of participants, we may highlight interesting features of some of them. For example, (1) among players, there were 4 components of the Spanish National Team in the last fifteen years; (2) among coaches, there were 2 head coaches of the Spanish National Team, and 2 head coaches who won supranational competitions coaching ACB teams; and (3) among APBRmembers there were 4 participants that have worked for NBA teams as analysts. However, we must also stress that opinions were not weighted in function of the characteristic of participants, but they were aggregated, i.e. each response contributed in the same way to the global analysis.
Participants answered questions without space limitations. They could use all the time and space that they needed to reply. We calculated that the time necessary to accomplish the questionnaire ranged from 5 to 20 minutes. The number of words written by participants was about 56000.
Regarding measures, a small introductory text preceded the questions being formulated. In addition, for evaluating the knowledge and preferences for some of the most widely used evaluation systems, a list of some indexes were provided. Participants had to valuate using a 0-10 scale their preferences for each one of the indexes, but only if they know enough of each one. Therefore, if they did not know enough of an index they were not to evaluate it. In order to control for potential response bias (for example, participants assessing an index that they did not know enough), we included some consistency questions. For example, the system called "NBA Efficiency" (used by the NBA) is computed in the same way that the index called "System of evaluation of the French League" (used by the French basketball league). Consequently, if both systems were valuated, they had to be the same score, in order to consider a valid response. The complete list of systems was: "Ranking", "SEDENA", "System of evaluation of French League", "Tendex" "NBA Efficiency", "Player Efficiency Rating", "Net Plus Minus", "Adjusted Plus Minus", "Manley Credits", "IBM Award", "Mays Magic Metric", "Points created", "Steele Value", "Hoopstat Grade", "Diamond Rating", "Points responsible", "Total Performance Rating", "Data Envelopment Analysis", "Berri's Individual Wins". These systems are explained in Martínez (2010a), and they are only a small set of all systems that are currently available for quantitative analysis. Within this set of indices, there are the most used in official competitions around the world (Martínez, 2010b 
Data analysis
We followed the principles of descriptive content analysis (Neuendorf, 2002 ; Riffe, Lacy and Fico, 2008) to analyse stakeholder's opinions. Once the research questions were proposed, the next step was to establish categories to code opinions. We followed a mixture of deductive and inductive method (Neuendorf, 2002) , proposing a priori categories but keeping flexible to add new categories if they emerged from the process of codification. Again, responses were classified in any possible combination between the three first categories (they are mutually exclusive) and the latter two categories (which are also mutually exclusive), i.e. 11 possible outcomes.
Regarding the adequacy of the "Ranking" system, we proposed two categories: (1) the system is adequate, i.e. stakeholders agree with the current use of this system; (2) the system needs to be improved, because it has several limitations. We only considered in the first category those opinions which no expressed an explicit criticism.
Regarding the adequacy of the MVP selection system in the ACB League, we created four disparate categories; (1) the stakeholders agree with the current system; (2) they criticize the use of the "Ranking"; (3) they criticize the use of a panel of experts; (4) they do not agree about using fan vote. Again combinations of the second, third and fourth categories were possible, because criticisms could be possible in a combination of categories.
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Regarding the relationship between player evaluation metrics and player market value, we simply categorized responses in a Yes/No format. We relied on the explanations of the respondents to know the nuances of this simple categorization.
Regarding knowledge, preference and use of advanced stats, participants had to valuate using a 0-10 scale their preferences for each one of the indexes. In addition, we proposed a question to Spanish participants (except players, researchers and chairs) and international agents, regarding the use of advanced stats (other than Ranking) in their diary work (for coaches, journalists and bloggers) and as fans.
The aim was to know not only the preference or familiarity with other indexes but if they effectively use them. The categories were the following: (1) Use Ranking; (2) Do not use Ranking; (3) Use other advanced stats.
Finally, we inquired chairs regarding the more proper method or family of methods to assess the value of a player. We wanted to consider a well grounded opinion regarding the potential applications of methods such as for example: data envelopment analysis, neural nets, supervised learning, etc. We did not inquire analysts or researchers about that because they are familiar with the advanced methods and they use some of them in their specific proposals. However, as it was mentioned earlier, we wanted an interdisciplinary view provided by researchers with the highest academic degree and profile. Categories proposed were the following: (1) We present the results of data analysis in the following section. These results are shown for the complete actual sample, and for different groups of stakeholders. We decided to cluster some groups of stakeholders as a function of some common criteria. Therefore, we grouped players, coaches and agents (C1) because they are directly implied in the valuation of players. Players and coaches are part of the game, and agents are responsible to bargain contracts for players. Editors, journalists and bloggers are in the second cluster (C2). They share many characteristics: they analyze the game, write columns, discuss viewpoints, interview players, etc. Some could argue that bloggers are not "professionals", so they cannot be compared with journalists, but the sampled bloggers are responsible for their blogs, and perform very similar tasks to journalists (although they are not paid for their work and are not subject to some type of editorial review).
Researchers and analysts are the last group (C3). They have specific and proficient skills in basketball research. They are well-grounded in statistical methods, and publish studies (in academic and not 165 | 2011 | ISSUE 1 | VOLUME 6
© 2011 University of Alicante academic sources) using quantitative analysis applied to basketball. All of them may be considered as researchers, but we draw the distinction between academic participants and non-academic participants 9 . (Krippendorf, 2004) and Spearman correlation 12 (Schmidt and Hunter, 1996) 13 . All of the reliability coefficients computed was above 0.8. Coefficients above this threshold are generally considered as sound, i.e. the process of codification was reliable (Krippendorff, 2004) . However, it is clear that measurement errors existed, and this influenced comparisons between cells in the contingency tables created.
In terms of statistical data analysis, we focused our interest in comparing responses between some specific groups, using the two-group comparison approach recommended by Rothman (1990) , 2005) . This coefficient ranges from -1 to 1, with zero indicating no association, and it is equal to Cramer's V in 2x2 or 2xn tables. It is specially recommended in naturalistic sampling, where the researchers have chosen only the total sample size, and not the row or column sample sizes, so that any variation between the two column total or between the two row totals is natural rather than based on the researcher's arbitrary choices of sample sizes (Grissom and Kim, 2005). Obviously, this is the case of this research where group's sample sizes were not a priori determined.
As we stated, measurement error influenced effect sizes computed. This is an important issue in social science (Hunter and Schmidt, 2004). Several authors have recommended some guidelines to correct effect sizes by measurement error (e.g. Schmidt and Hunter, 1996; Ree and Carreta, 2006), but these guidelines do not cover effect sizes coefficient for contingency tables. The form of how this bias acts is highly complicated, because it depends on how the agreement is distributed among cells. We may analyse this effect using a heuristic method based on simulation. As Kappa is equal to Phi in 2x2 tables when agreement is above that would be expected by chance, then we may simulate the effect of measurement error under different circumstances. For example, the percentage of agreement (PA) in a 2x2 table (where cells are A1B1, A1B2, A2B1, A2B2) is PA= (A1B1 + A2B2) / total sample. In addition, the ratio between diagonal cells (RDC) is RDC = A1B1/A2B2. Using these simple indexes, we ran several simulations that are showed in Figure 1 , using a total sample of 182 units, as in the case of our empirical study. The assumption underlying this simulation is that responses in non-diagonal cells are mistaken, due to the codification process. 10 This coefficient has been criticized by some authors, such as Krippendorff (2004) . This is one of the reasons we used several coefficients for measuring intercoding agreement. 11 We implemented Hayes and Krippendorff (2007) (Hayduk, 1996) As can be seen, Kappa (or Phi) increases with PA with a similar RDC. When RDC increases, diagonal cells are more dissimilar and this fact decreases Kappa (or Phi). Note that RDC is presented in a logarithmic scale to facilitate graphical representation, i.e. using the original scale, the effect would be much more prominent. Consequently, it was very difficult to analyse how measurement error influenced effect size (Phi) in our study. Although we obtained high levels of intercoder reliability (Spearman correlation, Krippendorf Alpha, Kappa and PA were above 0.8), we decided to be conservative in the estimation of reliability. Our reasoning is consistent with the view of Schmidt and Hunter (1996) . These authors explain how high intercoder agreement could be artificially inflated because of several sources of error (random, specific and transient). These errors could be controlled by administering the questionnaire on different occasions, but this was unpractical for our research. Recall that measurement error underestimate coefficient of association such as Phi, that it is in fact a Pearson correlation for dichotomous data. Therefore we reported results using the uncorrected effect sizes and the corrected effect sizes. In the first case, as intercoder reliability was very high in our study, these effect sizes would reflect an optimistic scenario, where random, specific and transient error would be negligible. In the second case, effect sizes would reflect a conservative scenario, where those sources of errors would be present. We decided to fix reliability to 0.8 in this latter case. This analysis of scenarios of reliability has been used for other authors as a form of sensitivity analysis (Martínez-Costa, Choi, Martínez and Martínez-Lorente, 2009). Log ratio diagonal cells (Log RDC) VOLUME 6 | ISSUE 1 | 2011 | 168
RESULTS
(1) The definition of the "value of a player" As Table 3 shows, the vast majority of responses (almost 94%) matched with the a priori proposed categories. However, three new categories emerged from the process of codification: (5) Box-score, i.e.
player value is what box-score statistics reflect, similar to the Ranking system; (6) Fan satisfaction, i.e. player value should be defined in terms of fulfilment of expectations of fans; (7) Only intangible factors, i.e. player value is only linked with factors such as intensity or leadership. These three new categories have a very marginal representation, so we may limit the value definition to the four a priori categories we proposed. Table 4 shows effect sizes for the four main categories. However, it is important to note that responses of cluster 1 (players, coaches and agents) and cluster 2 (editor, journalists and bloggers) were almost identical (Phi=0.040). In addition, researcher and analysts (cluster 3) and chairs (cluster 5) responded in a very similar fashion (Phi=0.070). Therefore, some differences (although with a low effect size) were encountered among clusters 1 and 2, and clusters 3 and 5. It seems that analysts and academics (researchers and chairs) were more prone to linked value with wins. (2) The role of qualitative evaluations As Table 5 shows, qualitative evaluations should be a complement of quantitative evaluations for almost half of the participants (45.50%). It is noteworthy to indicate that there was no consensus regarding the preponderance of qualitative vs. quantitative evaluations or vice versa, because there is the same percentage of opinions defending one vs. the other. In addition, about one of each four participants expressed non-reliance on the judgements of journalists who qualitatively valuate players. Not one of the participants specifically stated that they were comfortable with the criteria of journalists. This is one of the reasons that one category emerged from the process of codification. Therefore, some participants (7.86%) specifically recognized that those qualitative evaluations should be done by true experts, and not some journalists who have little background in basketball. VOLUME 6 | ISSUE 1 | 2011 | 170 Regarding the response pattern by clusters (Table 6) , what is remarkable is the disparity of thinking of cluster 1 and the remaining clusters, especially with respect to analysts and academics (clusters 3 and 5). Players, coaches and agents, were more reluctant to rely on qualitative evaluations instead of quantitative ones. The first reason for this thinking is the distrust of the criteria of journalists.
Table 4. Effect sizes for the four main categories of (1) The definition of the "value of a player".
Effect sizes (C1) (C2) (C3) (C4) (C5)
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(3) The adequacy of the "Ranking" system. Majority of participants (71.64%) acknowledged that the "Ranking" system needs improvement (Table 7) . There was a remarkable similarity among the responses of clusters 1 and 2, and the responses of clusters 3 and 4 (Table 8 ). This means that players, coaches, agents, editors, journalists and bloggers were much more comfortable with "Ranking" system than analysts, researchers and fans. Clusters 3 and 4 were much more aware about the limitations of this rating system than other clusters. 
(4) Adequacy of the MVP selection system of the ACB Spanish League
The MVP selection system of the ACB Spanish League needs to improve. As Table 9 shows, only 40.11% of the participants considered this system as adequate. The main criticism to this system is the use of fan votes. However, about 10% of the participants recognized that this is desirable from a marketing viewpoint, so this is one of the categories that emerged from the analysis. Other participants (7.18%) specifically stated the necessity of using the same criteria for all designations. And this was the other category that emerged. It is also noticeable that researchers and analysts (cluster 3) did not criticize the use of the panel of experts to design the MVP. These stakeholders expressed their opinions in a more different fashion than the other clusters, as Table 10 shows. (5) Relationship between player evaluation metrics and market value As Table 11 clearly shows, stakeholders believed that there is a relationship between player evaluation metrics and player value (83.70%). This means that quantitative metrics are important for bargaining contracts and for the media projection of players. Regarding effect sizes, Table 12 shows that player, coaches and agents (cluster 1) have a more conservative view comparing with researchers, analysts and chairs. These two latter clusters (3 and 5) are almost absolutely convinced regarding the influence of the quantitative ratings on the market value of a player. (6) Knowledge and preferences for some of the most widely used evaluation systems, and use of advanced stats.
As we showed in Table 7 , only 28.35% of stakeholders considered the Ranking system as adequate.
However, as Table 13 shows, the majority of them (73.19%) use this system in their diary work (cluster 1 and 2) or in their discussion or own analysis of basketball (fans). One of the reasons of this behaviour may be that these stakeholders admitted that they did not use other advanced stats (only 13.40% handle advanced metrics). However, coaches and agents are more familiar with these advanced stats and use them in a more significant fashion than editors, journalists, bloggers and fans (Table 14) . It seems clear that stakeholders do not use other advanced stats because they do not know enough these advanced stats (Table 15) . Only Efficiency is known to the majority of stakeholders (67.86%), although this percentage is not very high considering that Efficiency is a simple variation of Ranking, i.e., they yield almost identical results. PER, Net Plus Minus and Adjusted Plus Minus are known approximately by the half of participants, but the remaining systems had very low representation. 
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Researchers and analysts know much more the advanced stats than the other stakeholders. This fact would be predictable when comparing with fans, but it is also evident when comparing with the other stakeholders. Therefore, coaches, agents and specialized mass media workers have a less background in the field of player rating systems than researchers and analysts.
Regarding the preferences for the different rating systems, the low sample sizes made data analysis difficult because standard errors were high for many of the estimations. However, there was some interesting information found in the responses of participants. For example, there is no perfect rating system, because the mean value of the most cited systems is about seven points in a scale that ranged from 0 to 10. Globally, PER is the preferred system (7.25), followed by Adjusted Plus Minus (6.99), Ranking (6.97), Efficiency (6.96) and Net Plus Minus (6.52). Anyway, the magnitude of the differences among them, i.e., effect size is very low, almost negligible, so we could argue that they are valued in a very similar fashion. Note that this is an interesting result because Adjusted Plus Minus and Net Plus Minus are completely different systems from the rest.
Nevertheless, if we analyse clusters responses we find that researchers and analysts are much more critical with Ranking (5.15) than the other stakeholders. As expected, a similar valuation is done for Efficiency (5.17) . Adjusted Plus Minus and PER are valuated significantly better (7.44 and 7.00, respectively). In addition, this cluster is the only one that knows the Berri's Individual Wins. However, they did not valuate Berri's work in a significantly better way (6.88) than Adjusted Plus Minus or PER.
(7) The best methods to assess the value of a player.
Finally, chairs expressed their opinions regarding the most proper method or set of methods to assess the value of a player. As Table 16 shows, quantitative methods are not enough to correctly establish a rating system for valuating players. A mixture of quantitative and qualitative methods is preferred (56.09%). However, it is noticeable to stress that very opposite opinions were found regarding the use of quantitative vs. qualitative methods. Several chairs stressed their disconformities with the use of human judgement to valuate player, whilst other chairs defended the use of qualitative methods. This is consistent with results showed in Table 9 , where the same percentage of chairs (16.27%) criticized the use of a quantitative system as Ranking and the use of a panel of experts. As Berri's work is not very much appreciated by researchers and analysts with respect to the other metrics. In addition, other authors, such as Winston (2009) consider that 80% of the game is outside the box-score, although he provides no discussion of how he came up with this 80% figure. This is one of the ideas behind his Adjusted Plus Minus, and other versions of this rating system (see Martínez and Martinez 2010a) . But again, the criticism to this family of Plus Minus metrics have been clearly detailed by Berri and Bradbury (2010) and Berry and Schmidt (2010). Our research has also showed that this family of metrics were not valued in a more significant way than others. We do not think that Berri's model was misspecified, but intangibles are, in the majority of cases, factors that facilitate offensive and defensive performance. Consequently, for stakeholders, box-score statistics represent tangible performance, and are insufficient to correctly valuate players.
There is no index that can measure intangibles in the form that stakeholders think. Again Plus Minus indexes have several limitations and they lack consistency and stability (Berri and Bradbury, 2010). A solution would be to consider the subjective criteria of experts, in order to complement quantitative VOLUME Minus stats) , but the problem is how to combine the systems that form the composite one, because those criteria are somewhat arbitraries. In addition, other indexes such as Z-Points (www.binahoop.com) are intelligent systems to capture the importance of each action in the game. This system matches with the requirements of several participants which demand a way to weight game actions in terms of clutch minutes and tied score.
Ranking system is a deficient system. Almost four of each five stakeholders agree with this. As stated before, criticisms of this linear system are well-known among analysts and researchers, but we have found that the majority of the remaining stakeholders think in a similar way. Furthermore, the percentage of responses criticizing Ranking would probably increase if stakeholders would know other rating systems better. This is one of the most interesting results we have found. Knowledge of other systems to valuate player is generally poor among non-analysts and researchers stakeholders. Note that the use of other advanced stats by stakeholders is very limited. Therefore, researchers and analysts are the stakeholders who have better knowledge of the different alternatives to valuate players, so these are the individuals with more background to understand the limitations of Ranking and the ways this system could be improved. The problem again is that there is no agreement to decide which better system it is. Researchers and analysts are comfortable with Hollinger's PER (Hollinger, 2005) , but criticism on this system are also well known (Berri, 2010, Berri and Bradburi, 2010; Winston, 2009). The correction made by Treutlein (2009) to PER (the Alternate Player Efficiency Rating, APER), overcome some of the limitations of PER, so maybe it would be an attractive rating system to apply for PER defenders.
Although the Ranking system is a deficient rating system, surprisingly around a 40% of stakeholders agree with its use to choose the weekly MVP. However, the motive for this paradoxical result is related with practical reasons. Several stakeholders would prefer a mixture of quantitative and qualitative methods, but they stated that because of time restrictions and immediate designation of weekly MVP, a quantitative rating system would be desirable. However, there are a plethora of easily understandable and applicable rating systems based on linear weights, which could be used instead of Ranking. Martínez (2010a;c) reviews them. The main criticism to the MVP designation system is the use of fan votes. However, about 10% of the participants recognized that there are marketing reasons to count fan's opinions. It is true that fan's participation is marginal in the designation of MVP around the different leagues of the world. As Martínez (2010b) shows, only in the leagues of France, Germany, Philippines and Somalia (together with the ACB League and Euroleague) do fans participate in the MVP designation. We think that marketing 179 | 2011 | ISSUE 1 | VOLUME 6 © 2011 University of Alicante efforts of such competitions are laudable, but stakeholders think that it would be fairer to give two MVP awards: the expert designation and the fan designation. Therefore, what is the best form of choosing the MVP of a league? It seems clear that a mixture of quantitative and qualitative methods would be desirable. In analyzing player value, stakeholders prefer this combination of methods. Note that although several competitions use the quantitative rating systems to select MVP, such as the leagues of Spain, Balkan, Baltic, Bulgaria, Slovak Republic, Eurochallenge, Eurocup, Euroleague, Luxemburg, Portugal and Serbia, the majority of these designations refer to the weekly or monthly MVP. The vast majority of competitions around the world use a panel of experts to choose the league MVP (Martínez, 2010b) . The prevalence of only this qualitative designation is evident, and after analysing stakeholder's responses, the best form of making such qualitative decision would be the use of players or coaches vote, instead of mass media participation. In leagues such as BJ-League in Japan, VTB League in East Europe, D-League in USA and others (see Martínez 2010b), journalists do not participate in the panel of experts to designate the MVP of the season. Coaches, players or both, make such decision. It is important to note that chairs preferred the combination of both quantitative and qualitative methods to assess the value of a player. Basically, they commented on two options: (1) to make a qualitative decision based on quantitative ratings, i.e., adding value to the numeric rating; or (2) to use Data Envelopment Analysis (DEA) to choose the most efficient player based on some qualitative rules. The first option would be easier to apply, and experts would consider quantitative information and then other intangible factors to make the decision. The second option would be necessarily applied by people trained in linear programming. In addition, there are several chairs that specifically named DEA as an unreliable technique. The disagreement among chairs regarding mathematical techniques was obvious. For example, some of them defended neural nets as a proper technique to handle several statistical information from players, but others argued that neural nets are generally over parameterized and they are very opaque. Consequently, one of the problems to implement a sophisticated mathematical method to analyse player value is the conflicting views regarding the advantages and shortcomings of the different methods. This is a common problem in science, and this is one of the factors that restrict the advance of several disciplines. Multicriteria analysis (Saaty, 2008) was one of the innovative proposals that never have been applied to this field. However, the most promised proposal was related with only quantitative analysis, taking boxscore statistics as compositional data (Aitchison, 1982 ; Pawlowsky-Glahn, and Egozcue, 2001), where the vector representing player statistics would have a relative nature, based on the global vector of the team stats. Further research should deepen into this innovative proposal.
Finally, there is consensus among stakeholders regarding the marketing benefits obtained by players who are best valued. However, potential marketing losses are suffered by players who are not recognized using the official system of the league (such as Ranking in ACB or Euroleague) but who would otherwise be recognized using another type of advanced metric. Several participants stated that this is more important in the NBA than in Europe competitions. A remarkable number of players, coaches and analysts think that rating systems are not such important to revalorize or to sign players, and to bargain contracts, because they think that decision makers (team general managers, coaches, etc.) do not base such decisions in statistical outcomes. In addition, there is a trend in the responses of some stakeholders to undervalue statistics, especially some players, coaches, journalists and fans. This is an important fact, because it seems that some basketball people do not rely on the contribution of statistics to the game of basketball. Contrary to the statistical social revolution emerged in the last years, they are reluctant to incorporate statistics to make decisions. We interpret that some of them feel threaten by the irruption of people who believe and use statistics for decision making. However, these sceptic individuals do not know enough the VOLUME 6 | ISSUE 1 | 2011 | 180 advantages of quantitative analysis in basketball, so, in the majority of cases, they do not have the background enough to criticize rating systems and the contribution of statistical analysis to basketball.
CONCLUSION
As Oliver (2004) and other gurus of basketball statistics acknowledge, there is no Holy Grail of stats. There is no single number that could say all about the value of a player. However, using advanced rating systems is a way to approach this chimera. The better the rating system, the better the approximation to the perfect number, and the better objectivity gained in the valuation of players.
This research has shown the view of stakeholders regarding player evaluation. Therefore, player value can be defined as the offensive and defensive contribution of the player on the court, considering intangible elements such as leadership, intensity, intimidation, personality, etc. In addition, this contribution has to be linked to winning the game, the main objective of professional sports. In order to achieve comparison among players, it is necessary a normalization process, weighting factors such as minutes, possessions, average player of the league, etc.
Box-score statistics can be used to measure player contribution to wins with a high level of accuracy. However, these statistics do not reflect intangibles. As intangibles are a critical factor to stakeholders in order to valuate a player, player ratings systems are biased towards players with a tangible contribution. There is no player rating system that correctly considers intangibles, because Plus Minus indexes provide inconsistent outcomes. Therefore, human qualitative judgement would improve the assessment of a player, but it would be necessary that these evaluations be made by true experts, and this excludes the majority of journalists and fans.
We encourage competitions to use other rating methods instead of Ranking. Although there is no perfect quantitative method, there is ample evidence about the shortcomings of Ranking compared with other systems, such as, for example, Wins Produced. One of the reasons of this reluctance to change could be the poor knowledge of stakeholders (excluding researchers and analysts) regarding the plethora of alternatives existing in the basketball analytic world. Therefore, in order to be fairer in the quantitative player valuation, competitions should incorporate other rating systems. One of the consequences of this hypothetical change would be the influence of the market value of the players, because some statistical classifications and MVP designation would also change.
